Introduction 41
Mercury (Hg) is an environmental toxicant emitted by both natural and anthropogenic sources -the 42 latter regulated by the Minamata Convention. This Convention, which entered into force in August 43 2017, requires periodic effectiveness evaluation (Article 22) to ensure that it meets its objectives. This 44 evaluation will be based on a combination of Hg monitoring data, including levels of Hg and Hg 45 compounds in air, biota, and humans. A few years ago, we reported an upward trend of atmospheric 46 mercury concentrations at the Cape Point Global Atmospheric Watch (GAW) station at Cape Point 47 (CPT, 34°21´S, 18°29´E) in South Africa for the 2007 -2015 period (Martin et al., 2017 ). An upward 48 trend was surprising because manual mercury measurements at the same site in 1995 -2004 showed 49 a downward trend. Downward trends of atmospheric mercury concentrations and of mercury wet 50 deposition have also been reported for many sites in the northern hemisphere ( absence of bias was shown by calculating the monthly variation coefficients of the 5 and the 15 min 117 measurements at AMS. The average monthly variation coefficients were 5.81 ± 2.15 % (n=48) and 5.83 118 ± 1.48 % (n=24) for 5 min and 15 min resolution, respectively, and they are statistically not 119 distinguishable. We thus conclude that the measurements at AMS with 5 min resolution are 120 comparable to those with 15 min. 121
3 Results and discussion Table 1 shows the trends of GEM, CO2, 222 Rn, CO, CH4, and O3 at CPT in the 2007-2017 period as 147 calculated by least square fit of monthly averages or medians (medians are shown in Figure 1 of 148 Supporting Information). Monthly average and median GEM concentrations show a significant upward 149 trend of 7.69 ± 2.11 and 7.01 ± 2.11 pg m -3 yr -1 , respectively. The upward trends of CO2 (2.07 ± 0.03 150 ppm yr -1 for averages and 2.08 ±0.02 ppm yr -1 for medians) and CH4 (5.70 ± 0.66 ppb yr -1 for averages 151 and 5.85 ±0.53 ppb yr -1 for medians) are comparable to worldwide trends of 2.24 ppm yr -1 for CO2 and 152 6.9 ppb yr -1 for CH4 in 2008-2017 (WMO Greenhouse Gas Bulletin, 2018) . For the interpretation of the 153 GEM trend, the most revealing is the non-significant trend in 222 Rn and the significant downward trend 154 in CO. 222 Rn is a radioactive gas of predominantly terrestrial origin with a half-life of 3.8 days. Non-155 Monthly GEM averages and medians at AMS and CPT in the 2012 -2017 period are not statistically 165 distinguishable according to the paired student t test. Monthly CO2 averages at CPT are significantly 166 higher than at AMS (at >99.9% significance level) but medians cannot be distinguished. Medians of 167 CO2, 222 Rn, CO, and CH4 are less influenced by occasional events with extremely high values and as such 168 tend to be smaller than averages. Because such events are less frequent at AMS than at CPT, the 169 differences between monthly averages and medians are always higher at CPT than at AMS. This 170 explains why the CO2 monthly averages are significantly higher at CPT than at AMS but the medians 171 are not. Similarly, the significance of the monthly differences between higher CO at CPT and lower at 172 AMS is >99.9% for averages but only >99% for medians. Monthly CH4 mixing ratios are always higher 173 at CPT than at AMS with >99.9% significance both for averages and medians. The most pronounced 174 difference between CPT and AMS is in 222 Rn concentrations: monthly averages and medians at CPT are 175 on average 16.6 and 12.6 times higher, respectively, than at AMS. In summary, higher monthly CO2, 176 CO, CH4, and especially 222 Rn averages and medians at CPT than at AMS clearly demonstrate higher 177 influence of continental air masses at CPT because all these species are predominantly of terrestrial shows that at least at CPT the mechanism for inter-annual variations changed. 256 over the period 2007 -2017 were not significant for medians and just significant (>95%) for averages 260 with a lag of 11 months. In the 2012 -2017 period the correlations of GEM with NAO index were 261 significant (>95%) with a delay of 0-and 8-months both for monthly medians and averages (both not 262 detrended). The correlation with 0 months delay is negative and that with 8-month delay is positive. 263
Correlations of detrended monthly GEM averages and medians at CPT with North Atlantic
At AMS monthly GEM averages correlate with NAO index with a delay of 3, 5, and 6 months, all at a 264 significance level of >95%. Monthly medians correlate with a delay of 5 and 6 months, the latter even 265 https://doi.org/10.5194/acp-2020-70 Preprint. Discussion started: 17 February 2020 c Author(s) 2020. CC BY 4.0 License.
at a significance level of > 99%. In summary, there seems to be some influence of NAO on GEM 266 concentration. The influence is more pronounced at AMS than at CPT, probably because of more 267 regional influence at the latter site. 
